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INK JET RECORDING APPARATUS AND METHOD FOR 
PERFORMING INK JET RECORDING 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an 
'^'^gfc^ratus and a method for ink jet recording, 
which per^^=s5as55^^cording in a recording medium by 
discharging ink. M^^«^5=55specif ically , the invention 
relates to an ink jet record'^'?^:§^^pparatus and a 
method for performing ink jet recoro^^^sO/ which can 
perform recording on the full surface of tn^^:::^;^^ 
rexLOrdinq medium without any blank spaces. ' ^ 
Related Background Art 

Conventionally, since recording operated 
only in a range completely coincident with the 
full surface of a recording sheet was not 
practical because of a form error of the recording 
sheet, a shortage of recording sheet conveying 
accuracy in the recording apparatus side, etc., 
the recording operation was normally started from 
a place inside by a predetermined distance from 
the end of the recording sheet. Accordingly, the 
result of recording usually had spaces (margins) 
of no recording along the end of the sheet. 

However, as shown in printing services of 
silver salt photography, there are many who prefer 



a recording result of no blank spaces (no margins) 
and, in the ink jet recording apparatus, some 
means have been put to practical use for 
performing recording on the full surface of the 
recording sheet, on which recording has already 
been made, without any blank spaces. Such means 
are largely divided into a method of processing 
the recording sheet after recording, and a method 
of compensating for the above-described error or 
shortage of accuracy by performing a recording 
operation in a range exceeding an area of the 
recording sheet. 

As one of the former examples, a method 
has been available, which obtains a desired 
recording result by providing a region surrounded 
with a perforated line, and an extra portion 
outside this region, to be cut off along the 
perforated line, on the recording sheet, 
performing recording not only in the region 
surrounded with the perforated line but also even 
in this extra portion, and cutting off the extra 
portion after the end of the recording operation. 
An example is shown in Fig. 31. On a recording 
sheet 13 including a recording region 53 formed by 
four perforated lines 52, recording is carried out 
in a region exceeding the recording region 53. 
After. the end of recording, however, extra 



portions outside the recording region 53 are 
removed along the perforated lines 52. Thus> the 
result of recording on the recording sheet has no 
blank spaces (recording without margins) after the 
removal of the extra portions. 

As disclosed in Japanese Patent 
Application Laid-Open No. 11-321016, there is a 
method of obtaining a desired recording result by 
performing recording on long roll paper, and 
cutting off only recorded portions after the end 
of the recording operation. 

As one of the latter examples, regarding a 
recording operation performed in a range exceeding 
an area of the recording sheet, in order to 
prevent the staining of the backside of the 
recording sheet by ink directly discharged to a 
platen for holding the recording sheet, an 
apparatus has been put to practical use, which 
directly holds only the backside of the recording 
sheet with the platen hidden when recording is 
performed on a leading end or a rear end of the 
recording sheet. 

In addition, as shown in Fig. 32, a method 
has been presented, which obtains a desired 
recording result by providing a recording sheet 
supporting member 50 movable in a direction 
similar to the scanning direction of a recording 



head 10, moving the recording sheet supporting 
member 50 while detecting a width of a recording 
sheet 13 by recording sheet detecting means 51, 
and executing recording of one line by dividing it 
into a plurality of portions. 

In the foregoing conventional examples, 
however, some constraints have been imposed on the 
execution of recording on the full surface of the 
recording sheet without any blank spaces. 

Specifically, in the case of the method of 
processing the recording sheet after recording, it 
is necessary to use a recording sheet having a 
size larger than that of the recording sheet 
obtained after the recording, and the recording 
apparatus itself must deal with such a size. 
Consequently, the enlargement of the recording 
apparatus has been inevitable. The user must 
process the recording sheet himself, accordingly 
complicating the operation. In addition, in the 
case of the method of manually removing the extra 
portions of the recording sheet along the 
perforated line, cut surfaces are not neatly 
aligned, resulting in a finishing problem. 

In the case of the method of cutting the 
long roll paper after recording thereon, it is 
necessary to provide cutting means in the 
recording apparatus, resulting in increases in the 
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size and costs of the recording apparatus. In the 
case of the method, in which the user cuts the 
long roll paper after continuous image recording 
thereon, it is difficult to cut the paper without 
any shifting at an image boundary, complicating 
the operation. 

Furthermore, in the method of performing a 
recording operation in a range exceeding an area 
of the recording sheet, it is necessary to provide 
a mechanism for moving the platen in 
synchronization with the conveyance of the 
recording sheet or a mechanism for moving the 
platen in synchronization with the movement of a 
carriage. Consequently, complication and 
enlargement of the apparatus, and a cost increase 
have been inevitable. 

SUMMARY OF THE INVENTION 

The present invention was made to solve 
the foregoing problems inherent in the 
conventional art, and it is an object of the 
invention to provide an ink jet recording 
apparatus capable of performing recording on the 
full surface of a recording sheet without any 
blank spaces, and improving recording sheet 
finishing, and operability, without complicating 
or enlarging the recording apparatus, and without 



any cost increases. 

Other objects of the invention are to 
provide an apparatus and a method for ink jet 
recording, which provide a rib row including a 
plurality of ribs in a direction intersecting the 
conveying direction of a recording medium such 
that the ribs are disposed to be different from 
one another, and disposing at least two rows on a 
platen along the conveying direction of the 
recording medium when the recording medium is 
conveyed onto the platen disposed to face a 
recording head for executing recording by 
discharging recording liquid droplets, and ink jet 
recording is performed, and performing recording 
except for recording data corresponding to each 
rib position, at each of at least the two rib rows 
when a recording operation is performed on a 
leading end or a rear end of the recording medium 
in the conveying direction thereof, thereby 
completing predetermined one-line recording. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic perspective view 

showing, in outline, an entire ink jet recording 

apparatus according to a first embodiment of the 

present invention . 

Fig. 2 is a flowchart schematically 



showing a recording operation of the ink jet 
recording apparatus of the first embodiment of the 
invention. 

Fig. 3 is a schematic perspective view 
showing a recording unit of the ink jet recording 
apparatus of the first embodiment of the invention 

Fig.. 4 is a schematic side view showing 
the recording unit of the ink jet recording 
apparatus of the first embodiment of the invention 

Fig. 5 is a schematic side view showing 
the recording unit of the ink jet recording 
apparatus of the first embodiment of the invention 

Fig. 6 is a schematic plan view showing a 
recording portion of a sheet leading end of the 
ink jet recording apparatus of the first 
embodiment of the invention. 

Figs. 7A and 7B are schematic perspective 
views showing a platen portion of the ink jet 
recording apparatus of the first embodiment of the 
invention . 

Fig. 8 is a schematic plan view showing 
the recording portion of the sheet leading end of 
the ink jet recording apparatus of the first 
embodiment of the invention. 

Fig. 9 is a schematic perspective view 
showing the recording unit of the ink jet 
recording apparatus of the first embodiment of the 
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invention . 

Fig. 10 is a flowchart schematically 
showing a recording operation of the ink jet 
recording apparatus of the first embodiment of the 
invention . 

Fig. 11 is a schematic perspective view 
showing the recording unit of the ink jet 
recording apparatus of the first embodiment of the 
invention. 

Fig. 12 is a schematic plan view showing 
the recording portion of the sheet leading end of 
the ink jet recording apparatus of the first 
embodiment of the invention. 



Fig. 13 is a schematic perspective view 
showing th^^?e'S^=^=i^%:Q^=^ajTi^ of the ink jet receding 
apparatus of the first embodiment'o^^====fefea===ip 



15 



M Fig. 14 is a schematic plan view showing 

the recording portion of the sheet leading end of 
the ink jet recording apparatus of the first 
20 embodiment of the invention. 

Figs. 15A, 15B and 15C are schematic plan 
views, each showing a discharge nozzle row of an 
ink jet recording apparatus according to a second 
embodiment of the invention. 
25 Fig. 16 is a schematic perspective view 

showing a platen portion of the ink jet recording 
apparatus of the second embodiment of the 
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invention . 

Fig. 17 is a view showing an ink jet 
recording method of the invention, seen from a 
conveying direction of a recording medium, when 
5 the method is applied to a recording head of a 
full-line type. 

Fig. 18 is a schematic perspective view 
showing a recording unit of an ink jet recording 
apparatus according to a third embodiment of the 
10 invention. 

Fig. 19 is a schematic perspective view 
showing the recording unit of the ink jet 
recording apparatus of the third embodiment of the 

invention. 

'n\ . . 

LjI 15 Fig. 20 is a schematic perspective view 



showing the recording unit of the ink jet 
recording apparatus of the third embodiment of the 
invention . 

Fig. 21 is a schematic perspective view 
20 showing the recording unit of the ink jet 

recording apparatus of the third embodiment of the 
invention . 

Fig. 22 is a schematic plan view showing a 
recording portion of the ink jet recording 
25 apparatus of the third embodiment of the invention 

Fig. 23 is a schematic plan view showing 
the recording portion of the ink jet recording 



apparatus of the third embodiment of the invention 

Fig. 24 is a flowchart schematically 
showing a recording operation of the ink jet 
recording apparatus of the third embodiment of the 
invention . 

Fig. 25 is a flowchart schematically 
showing the recording operation of the ink jet 
recording apparatus of the third embodiment of the 
invention . 

Fig. 26 is a schematic block diagram 
showing a control unit of the ink jet recording 
apparatus of the third embodiment of the invention 

Figs. 27A and 27B are schematic views, 
each showing a mask pattern of the ink jet 
recording apparatus of the third embodiment of the 
invention . 

Figs. 28A, 28B, 28C, 28D, 28E, 28F and 28G 
are schematic plan views, each showing a recording 
process of an ink jet recording apparatus 
according to a fourth embodiment of the invention. 

Fig. 29 is a schematic view showing mask 
patterns of the ink jet recording apparatus of the 
fourth embodiment of the invention. 

Figs. 30A and 30B are schematic block 
diagrams, each showing recording data of an ink 
jet recording apparatus according to a fifth 
embodiment of the invention. 




- 11 - 

Fig. 31 is a schematic plan view showing a 
conventional example of recording with no blank 
spaces (recording without any margins) . 



Fig. 32 is a schematic perspective view 

e of recording with 
s) . 



5 showing the conven 

no blank spaces (receding without any 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Next, description will be made of the 

10 preferred embodiments of the present invention 
with reference to the accompanying drawings. 
First Embodiment 

Fig, 1 is a schematic perspective view 
showing an example of the entire recording unit of 

15 an ink jet recording apparatus of the invention. 

In Fig. 1, a reference numeral 12 denotes a platen 
ink absorber disposed in contact with a platen; 38 
a paper ejection roller gear fixed coaxially to a 
discharge roller 37; 39 a chassis for supporting 

20 each portion of the recording apparatus; and 41 
the exterior of the recording apparatus. 

First, description will be made of the 
components and the operation of the ink jet 
recording apparatus by referring to Fig. 1. 

25 As schematically shown, the ink jet 

recording apparatus of the embodiment comprises a 
paper feeding unit, a sheet conveying unit, a 
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discharge unit, and a carriage unit. 

The paper feeding unit includes an 
automatic sheet feeder (ASF) 40 for feeding 
recording sheets 13 as loaded recording materials 
5 one by one . 



A plurality of recording sheets 13 are 
^ stac^'fe'^^fc,,^^^^^^^ loaded on the paper feeding tray of 

the ASF 40. 7TI^e:*:;5xecording sheets 13 on the paper 
feeding tray are sepa^^fc<^ and conveyed, starting 
O 10 from its uppermost sheet, by^'''*=fe^he rotation a paper 




ry feed roller (not shown) , and fed tn*^;Qugh a sheet 

yj. conveying path (not shown) into the 

conveying unit. 



RJ 
ly 



The sheet conveying unit includes an LF 
15 roller 33 for conveying the recording sheet 13, 

p and a pinch roller 35 disposed oppositely to the 

O 

M LF roller 33 to hold the recording sheet 13 with 

the same. 

The pinch roller 35 is held by a pinch 
20 roller holder 36. An LF roller 34 is fixed 

coaxially to the LF roller 33, and a driving force 
is transmitted from an LF motor (not- shown) as a 
driving source through the LF roller gear 34 to 
the LF roller 33. The pinch roller 35 disposed 
25 oppositely to the LF roller 33 is pressed through 
the pinch roller holder 36 to the LF roller 33 by 
an elastic member (not shown) . After the 
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feeding-in of the recording sheet 13 by the ASF 40 
by starting the rotation of the LF roller 33, the 
leading end of the recording sheet 13 is held 
between the LF roller 33 and the nip portion 
(contact portion) of the pinch roller 35. Since a 
friction coefficient is set high between the LF 
roller 33 and the recording sheet 13, the 
recording sheet 13 is conveyed with almost no 
slipping in correspondence with the LF roller 33. 

The recording sheet 13 conveyed by the LF 
roller 33 is guided to, and supported by a rib row 
provided in the platen 11, and then guided to the 
discharge unit. Each rib provided in the platen 
11 to guide and support the recording sheet 13 has 
resistance set low by reducing its contact area 
with the recording sheet 13. Accordingly, the 
recording sheet 13 is smoothly conveyed to the 
discharge unit. 

The discharge unit includes a discharge 
roller 37 for conveying a sheet on the downstream 
side of sheet conveyance, and a not-shown gear. 
This gear is a driven rotor for discharging, and 
provided with a number of projections in its 
peripheral surface. In Fig. 12, this member is 
disposed above the discharge roller 37 . 

The discharge roller 37 is connected to 
the LF roller 38 by a gear train, and adapted to 
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be rotated in synchronization. .As it is similarly 
pressed to the discharge roller 37 by the elastic 
member, the gear can convey the recording sheet 13 
while holding it as in the case of the LF roller. 



Basically, the recording sheet 13 is 
yed be being held between the LF roller 33 
and'^^he pinch roller 35, and between the discharge 
roller ^^and the gear, and then a recording 
operation issj5er formed . However, to enlarge an 
E 10 area of a recoro^jjig portion with respect to an 



fiJ ■ area of the recording sheet 13, the recording 




|ij operation can be perforira^ only by holding the 



recording sheet between the ^^^^ roller 33 and the 
pinch roller 35 when receding is^'^^ecuted on the 

15 leading end of the recording sheet ITJs^nd between 
the discharge roller 37 and the gear when 
recording is executed on the rear end of the 

reco rding sheet 13. • 

The carriage unit includes a carriage 30 

20 scanned by loading a recording head 10 for 

executing recording by discharging ink, and a 
guide shaft 14 and a guide rail 15 for guiding the 
carriage 30 to be reciprocated, in a direction 
intersecting the conveying direction of the 

25 recording sheet. The guide shaft 14 and the guide 
rail 15 are provided to be extended along the 
scanning direction of the carriage 30. 
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A carriage belt 31 is attached to the 



carriage 30, and hung to be tense between the 
pulley of a carriage motor 32 as a driving source 
for the carriage 30 and an idler pulley attached 
to a chassis 39. With such a constitution, the 
forward/backward rotation of the carriage motor 32 
is converted into a reciprocating linear motion of 
the carriage 30. 



11, recording can be executed by a line unit on 
the recording sheet 13 by discharging ink droplets 
through the ink discharge nozzle provided in the 
recording head 10 by a timing synchronized with 
the movement of the carriage 30. For the 
recording head 10, one may be selected from a head 
which includes electrothermal converting elements 
provided in a plurality of nozzles communicated 
with a common recording liquid chamber, supplies 
thermal energy to recording liquid in each nozzle 
by applying an electric pulse as a recording 
signal to the electrothermal converting element, 
and uses a bubble pressure generated at the time 
of recording liquid bubbling caused by the state 
change of the recording liquid in this case for 
discharging recording liquid droplets, a head 
which uses pressure energy generated by a 
vibrating element, e.g., a piezo element, for 



As the 



recording head 10 faces the platen 
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discharging recording liquid droplets, different 
from the electrothermal converting element, etc. 

After the end of recording on the 
recording sheet 13, the recording sheet 13 is 
discharged out of the recording apparatus by the 
above-described discharge unit. 

The components and the operation of the 
ink jet recording apparatus of the invention have 
been described. 

Next, detailed description will be made of 
a recording method, especially a method of 
recording on the leading end and the rear end of 
the recording sheet 13, by referring to Figs. 2 to 
12 . 

First, by using a flowchart of Fig. 2, 
which illustrates the recording operation on the 
leading end of the sheet, recording with no blank 
spaces (recording with no margins) on the leading 
end of the sheet will be described. 

When the recording sheet 13 is conveyed, 
and the leading end of the recording sheet 13 is 
detected by a not-shown paper end (PE) sensor, a 
recording operation on the leading end of the 
sheet is started (step SI of Fig. 2). 

Then, to cue the leading end of the 
recording sheet 13 to a predetermined position, 
the LF motor is driven to rotate the LF roller 
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forward (step S2 of Fig. 2). The predetermined 
position means a position satisfying a relation 
between the recording head 10 and the recording 
sheet 13 shown in Fig. 3. Fig. 3 is a schematic 
perspective view showing only a portion necessary 
for explanation, regarding an example of the 
recording unit of the ink jet recording apparatus 
of the invention. 

Here, to clarify a positional relation, 
10 ^^'^^^^ ^ shows a schematic side view of the 

recordssimg apparatus when seen from the arrow 
^ yj^^ direction'^^^^ Fig. 3. In the drawing, a 

reference nume'^gsal 16 denotes an ink discharge 
nozzle row provide'^^^in the recording head 10. The 
15 discharge nozzle row P'^includes a plurality of 
nozzles arrayed roughly linearly, and a roughly 
H half of the upstream side the?l5^eof in a sheet 

conveying direction X is called a^^ischarge nozzle 
row 16b (second nozzle row) . Similar^?^, as shown 
20 in Fig. 5, roughly a half of the downstr^^m side 
thereof in the sheet conveying direction X 
called a discharge nozzle row 16a (first nozzle^ 
row) . =_==^^^=^=^=^===^= 



The predetermined position for cuing 
25 during the recording operation on the leading end 
of the sheet indicates a state, where the leading 
end of the recording sheet 13 is within the range 
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of the discharge nozzle row 16b, and located 
before the most downstream side of the discharge 
nozzle row 16b by a distance Lb. A reason for 
setting such a distance Lb is as follows. That is 
if the conveying of the recording sheet is in an 
ideal state, and the relative positions of the 
leading end of the recording sheet 13 and the 
discharge nozzle of the recording head 10 can be 
established, then by starting the recording 
operation from the head portion of the recording 
sheet 13 with Lb=0, it is possible to perform 
recording with no blank spaces in the leading end. 
In actuality, however, there may be a shortage of 
accuracy of the PE sensor for detecting the 
position of the recording sheet, or there may be a 
loss of parallelism between the leading end part 
of the recording sheet and the scanning direction 
of the carriage 30 caused by the slightly oblique 
conveying of the recording sheet. Thus, with Lb=0 
small blank spaces may be generated in the leading 
end, or unexpected discharging of ink droplets to 
the outside of the recording sheet may occur. It 
is not impossible to devise means for completely 
preventing such a problem, but it is not advisable 
to adopt such means because of cost consideration. 

As described above, by setting a proper 
distance Lb, even if certain variance occurs in 
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various accuracies, it is possible to assure that 
the leading end of the recording sheet 13 is 
always in the region of the discharge nozzle row 
16b. No blank spaces are generated in the leading 
5 end. 

In the described case, data necessary for 
recording must be foreseen, including one 
regarding the distance Lb. In actual practice, 
therefore, it is necessary to prepare data of a 

Q 10 region slightly larger than that to be recorded on 

fU the recording sheet. 

m 

y After the end of the cuing of the 

^2 recording sheet carried out in the foregoing 

manner, a recording operation is started in next 
J 15 Step. 

S Subsequently, processing for masking the 



seco^sd region (region indicated by a reference 
numeral in Fig. 8) of the leading end recording 

data is carr^^^ out (step S3 in Fig. 2) . This 
20 processing is f orS^xecut ing recording on the 

leading end by dividr^a it into a plurality of 
paths. Fig. 6 is a schem^ic plan view showing 

end recording 



the method of masking the^lelfe^ing 



data. In the drawing, a refereiv^e numeral 17 
25 denotes the entire range of the lea^^^ng end 

recording data; and 18 the first regiorlN^of the 
leading end recording data . 
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In the masking of step S3^ since only the 
first region 18 of the leading end recording data 
is recorded with respect to the leading end 
recording data 17 of one line, a remaining portion 
5 must be masked so as not to be recorded. That is, 
for example, AND is obtained from the leading end 
recording data fed in from the host computer, and 
the mask of the first region 18 of the leading end 
^ recording data, and only the recording data of a 

a" 

Q 10 ^ portion indicated by a hatched line in Fig. 6 is 

Q 

fy set as valid recording data. 



m 



m 



Here, the first region 18 of the leading 



'Pi end recording data is set in correlation with the 



arrangement of the rib row provided in the platen 
15 11. To explain this correlation with the 

arrangement of the rib row, a platen form will now 
be described. 



Figs . 7A and 7B are schematic perspective 
v^^^^s, each showing a relation between the platen 

20 11 ano^'^fej^ platen ink absorber 12. For the 

foregoing r^e'^^^on, the ribs are provided in the 
platen and, accorH4^g to the invention, a 
plurality of rib rows^k^e provided. As shown in 
Figs. 3 to 7A, the platen jb^. includes a platen rib 

25 row Bllb composed of ribs, whiCTfe^re arrayed 

roughly at equal intervals up to abott^.half of the 
upstream side of the recording sheet conve>4j}g 
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drection X, and a platen rib row' Alia composed of 
riB^, which are arrayed up to about .half of the 
downstream side of the recording sheet conveying 
direct\on X such that each rib is disposed roughly 
in the c\nter between the ribs of the platen rib 
row Bllb. ^n addition, when seen from the 
recording sn^et conveying direction X, as shown in 
Fig. 4, the pB^ten rib row Bllb is disposed up to 
about half of tPife upstream side of the discharge 
10 nozzle row 16, the platen rib row Alia is 

disposed up to aboirt half of the downstream side 
of the discharge noz^e row 16. 

In the platen l\ having such rib arrays, 
the platen ink absorber \2 is disposed in such a 
15 way as to fill portions o^er than the ribs. The 
platen ink absorber 12 is m\de of a material such 
as pipe or high polymer, havi^^g good ink absorbing 
efficiency, and has hole bored\in portions 
corresponding to the ribs of the^platen 11. 
20 By combining the platen 11^ with the platen 

ink absorber 12, a unit shown in f^g- 7A is formed, 
which is disposed in the recording apparatus . 

On the platen 11 having the ^bs disposed 
roughly in a staggered form as descriJs^ed above, 
25 the first region 18 of the leading end\recording 
data is set in correspondence with the p^tch of 
the platen rib row Bllb of the upstream s\de 
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^^^Qxe specifically, the first region 18 of the 
leading**''^^^recording data is set in such a way as 
to be dispbseo'^'^^qughly in the center between the 
ribs of the platen r^fe^ow Bllb (Fig. 6)- 
Accordingly, the pitch ot^lg^ first region 18 of 
the leading end recording data^^^^ijbs tantially 
coincides with that of the platen ri^^^ss^row Bllb, 
and its width is about half of the pitch^sf the 
platen rib row Bllb. 



10 The relation between the rib row of the 

platen 11 and the first region 18 of the leading 
.. end recording data has been described. 



Subsequently, the first region 18 is 
scanned by the first scanning of the carriage 30 
15 (ste^S4 of Fig. 2). Specifically, as described 

above, ^e carriage 30 is driven, and scanned, and 
the record^&^g operation is performed based on the 
masked recording data. Ink droplets discharged 
from the dischar^ nozzle of the recording head 10 
20 land on the recordiBsg sheet 13 to be fixed. 

However, as shown in Fj^. 4, since the discharge 
nozzle row 16b includes t^^ discharge nozzle not 
facing the recording sheet ^\ by the distance Lb, 
ink droplets discharged theref?^ directly reach 
25 the platen ink absorber 12 to be ajbsorbed and 

recovered. In addition, as shown in'^^ig. 16, for 
the recording of the first region 18, r^k droplets 



- 23 - 



llJ 



S 

M 

5 ^ 

ru 



1=^ 




re discharged from a portion having no platen rib 
rowi^Bllb. Accordingly, no ink droplets are 
discharged onto the platen rib Bllb. Moreover, 
since thiJ^ region that corresponds to the first 
region 18 %± the leading end recording data is 
only that of Nthe discharge nozzle row ISb, no ink 
droplets are dr^charged onto the platen rib row 
Alia, and ink dropJLets discharged outside the 
recording sheet 13 a^ire all absorbed and recovered 
10 by the platen ink absdVber 12 

. - A reason for the^discharging of no ink 
droplets on the ribs of tl^ platen 11 by the 
foregoing method is as follows. That is, since 
the recording sheet 13 is conv^c/ed while being 
15 guided by the ribs, the opposite N^ecording surface 
side of the backside of the record^^g sheet 13, 
and the ribs of the platen 11 are sl^ and, if 
there are ink droplets stuck on the ritS^ of the 
platen 11, the opposite recording surface^^ide of 
20 the recording sheet 13 may be stained by inlc^ 



Fig. 3 shows a state after the end of the 
one-line recording operation. A first recording 
region 13a is formed on the recording sheet 13 by 
first scanning. 



25 Subsequently, the recording sheet 13 is 

conveyed hy^S^'^'pT^'^^^i.^^minBdi amount (step S5 of Fig 
2) . By referring to Fig. sT^^wft^^e^^^.^.shows a state 
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ifter the conveyance of the recording sheet 13,. it 
canS^e understood that the leading end portion of 
^ the reoording sheet 13 after step S5 is located 

\^ within theSj^range of the discharge nozzle row 16a^ 

and conveyed ^:Xom the most downstream side of the 
discharge nozzleNrow 16a to the leading end of the 
recording sheet 13,^^way by a distance La. A 
reason for such a dista^^e La, is completely 
similar to that for the distance Lb described 
Q 10 above with reference to Fig. In addition, a 

nJ conveying amount is preferably bl\set equal to 

SB : 

ly ^ - 

bj half or lower of a length of the dis*^^arge nozzle 

W ^ . . 

row 16 in the recording sheet conveying^^irection 

s 

1^ X. ThuS;. the length of the discharge nozz. 



15 length can be used highly efficiently. 



Then, the first region 18 of the leading 
end recording data is masked (step S6 of Fig. 2). 
This masking is carried out for recording portions 
left unrecorded in the recording in steps S3 and 
20 S4. 

Fig. 8 is a schematic plan view showing a 
second masking method of the leading end recording 
data. In the drawing, a reference numeral 19 
denotes a second region of the leading end 
25 recording data. In the masking of step S6, since 
a portion left unrecorded in the masking of step 
S3 is recorded, the second region 19 of the 
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leading end recording data is a region obtained by 
reversing (removing) the first region 18 of the 
. leading end recording data with respect to the 
leading end recording data 17. As in the case of 
5 step S4, AND is obtained from the leading end 
recording data 17 and the mask of the second 
region 19 of the leading end recording data, and 
only recording data of a portion indicated by a 
hatched line in Fig. 8 is set as valid recording 
10 data. 

Subsequently, the second region 19 is 
scalded by the second scanning of the carriage 30 
(step^&7 of Fig. 2) . This scanning may be carried 
out by tn^ first scanning during returning in step 
15 S4, or by returning to the start of the first 



ly 

^ scanning, and ^hen scanning in the same direction 



as that for the .rirst scanning.. In this case, a 
portion of the valio^ recording data where ink 
droplets are discharge^to the outside of the 

20 recording sheet 13 is beuWeen the ribs of the 

platen rib row Alia because\of a relation between 
the setting of the first regio^a 18 of the leading 
end recording data and the platek rib rows Alia 
and Bllb. Accordingly, no ink droplets are 

25 discharged onto the platen rib row A^a. As a 
result, ink droplets discharged outside^the 
recording sheet 13 are all absorbed and recovered 



- 26 - 



Fig. 9 shows a state after the end of the 
second scanning in the one-line recording 
operation. By forming a second recording region 
13b on the recording sheet 13 by the second 
scanning, coupled with the first recording region 
13a, one-line recording of the leading end 
recording data 17 is competed. 

The method of recording with no blank 
spaces in the leading end of the sheet has been 
described . 

In the foregoing, the description was made 
particularly of the recording with no blank spaces 
(recording with no margins) in the leading end 
portion of the recording sheet 13. In Figs. 3, 6, 
8 and 9 referenced above, recording is also made 
simultaneously with no blank spaces in the left 
and right ends, and thus this recording will be 
described. 

Regarding recording with no blank spaces 
(recording with no margins) in the left and right 
ends of the recording sheet 13, if the carriage 
scanning direction positions of the recording 
sheet 13 and the carriage 30 are in ideal states, 
it is possible to perform recording with no blank 
spaces by executing recording to the limit of the 
sheet end. 
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In an actual case, however, because of 
dependence on the sheet setting accuracy or the 
like in the left and right directions by the user, 
ideal states are frequently far from being 
realized. To avoid such a problem, means can be 
taken to perform recording by using a sensor or 
the like to detect the left/right end position of 
the recording sheet 13. However, such means is 
not advisable if consideration is given to costs. 
Thus, by setting a real recording region width 
equal to/higher than the width of the recording 
sheet 13, it is realistic to perform recording 
with no blank spaces (recording with no margins) 
by discharging some ink droplets to the outside of 
the recording sheet 13. This system is also 
employed in the described embodiment. 

Specifically, recording data is set to be 
wider than the set size of the recording sheet 13 
by amounts LL and LR shown in Fig. 8. In the 
regions of LL and LR, the arrangements of the rib 
rows are predetermined so as to prevent the 
presence of ribs on the platen 11. This 
constitution prevents the sticking of ink droplets 
on the ribs of the platen 11 even if ink droplets 
are discharged outside the left or right end of 
the recording sheet, thereby enabling recording 
with no blank spaces (recording with no margins) 
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to be performed. In addition, as recording data, 
it is necessary to prepare data having a length, 
which is obtained by adding LL and LR to the width 
of the recording sheet 13. In the case of this 
constitution, when a recording sheet having an 
unknown sheet width is inserted, although ink 
droplets may be stuck to the ribs of the platen 11 
the sheets of standardized sizes are used in most 
cases, and thus there are no problems for 
practical purposes. 

Next, description will be made of 
recording with no blank spaces (recording with no 
margins) in the rear end portion of the sheet by 
referring to the flowchart of Fig. 10 illustrating 
the recording operation , of the rear end portion of 
the sheet. 

When the rear end of the recording sheet 
13 being conveyed is detected by a not-shown paper 
end (PE) sensor, a recording operation is started 
on the rear end portion of the sheet (step Sll of 
Fig. 10). During the recording opieration on the 
full surface of the sheet, the rear end portion of 
the recording sheet 13 is detected during the 
recording sheet conveyance in the middle of the 
recording operation, and thus the position of 
detecting the sheet rear end is stored in the 
memory of the control circuit for the recording 
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apparatus . 



Then, determination is made as to the 
conveyance of the recording sheet 13 by a 
■ preaetermined amount from the recording sheet rear 

end position previously detected and stored in the 
memory (Vtep S12 of Fig. 10). Specifically, 
determination is made as to whether the rear end 
portion of tnte recording sheet 13 is in the range 
of the discharge^nozzle row 16b or not. If the 
P 10 sheet rear end is "determined to be in this range, 

a 

ftj then the process pro'^eds to next step. 

ri 

isj Subsequently, tl^ second region of the 

^ rear end recording data (E^egion indicated by a 



reference numeral 29 in Fig?\14) is masked (step 
15 S13 of Fig. 10) . Specific means is almost similar 



P to that of the recording with no "T^^nk spaces in 

'M the sheet leading end, and thus onlyS^rief 

description will be made. That is, theNrecording 
data^^to -be masked in this step is one loca^d in 
20 the place of the same phase as that for the p^ten 
' rib row Bllb (Fig. 12) . 



Also for the recording end portion, it is 
necessary to prepare recording data having a 
length longer than that of the recording sheet 13 
25 by foreseeing ink droplets to be discharged to the 
outside of the recording sheet 13. ^ 



f^^^ ^^^^^^ ^^'^"^^ — ^ firot region 28 "iro" rocordod by 



- 30 - 



rst scanning of the carriage 30 (step S14 of Fig 
10)V The recording operation is similar to that 
for t^e recording with no blank spaces in the 
sheet leasing end (see Fig. 12). Thus, the • 
sticking o^ ink droplets onto the platen rib row 
Bllb is prevented, and ink droplets discharged to 
the outside of^^e recording sheet 13 are directly 
absorbed and recovered by the platen ink absorber 
12. Fig. 11 shows a^^tate after the end of this 
P 10 recording operation of "Wie line. As indicated by 

a X 

jtl a hatched line, an integra^^ed recording region 13c 

|£j is formed by integrating the ^seqion recorded 

111 ^i^s. 

before the sheet rear end recordr^^ with the first 
recording region by the first scanninJ^ on the 
^ 15 recording sheet 13. 



Subsequently, the recording sheet 13 is 
conveyed by a predetermined amount (step S15 of 
Fig. 10) . The rear end of the recording sheet 13 
after the conveyance by the predetermined amount 

20 is within the range of the discharge nozzle row 
16a as shown in Fig. 14, and the amount of 
conveyance in this case should preferably be set 
equal to/lower than half of the length of the 
discharge nozzle row 16 in the recording sheet 

25 conveying direction X. 

Then, the first region 28 of the rear end 
recording data is masked (step S16 of Fig. 10). 
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This masking is carried out for recording a 
portion unrecorded in steps S13 and S14. In other 
words, the recording data to be masked in this 
step is data located in the place of the same 
5 phase as that for the platen rib row Alia (Fig. 
14) . 



m 



Then, a second region 29 is recorded by 
second scanning of the carriage 30 (step S17 
of . 10). The recording operation is similar 

10 to tharVfor recording with no blank spaces 

(recordingywith no margins) in the sheet leading 



y end (see Fig>^14) . Thus, the sticking of ink 

W 

^ droplets onto l^^^e platen rib row Alia is prevented. 



lj, and ink droplets cP^charged to the outside of the 
pji 15 recording sheet 13 arfe directly absorbed and 
y recovered by the platen^ink absorber 12. Fig. 13 
shows a state after the enoyDf the recording 
operation of one line, where cfce integrated 
recording region 13c already reco^^ed by step S14 
20 is integrated with a last recording^^gion 13d 
recorded in step S17, thereby completing the 
recording on the full surface of the reco^s^ing 
sheet 13. — ^_™= 



Then, the recording sheet 13 is expellee 
25 put of the recording apparatus (step S18 of Fig. 
10) . The expelling operation is carried out 
cooperatively by the discharge roller 37 and the 
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not-shown gear as described above . 

The method of recording with no blank 
spaces in the sheet rear end portion has been 
described . 

5 Therefore, since recording with no blank 

spaces in the leading end, in the left and right 
ends, and in the rear end can be performed, it is 
possible to carry out recording with no blank 
spaces on the full surface of a predetermined 
10 recording sheet. 

In the embodiment, the ribs of the platen 
rib row are arrayed at equal intervals. However, 
the invention is not limited to such an 
arrangement, and the ribs may be arranged at 

15 ununif'orm intervals. " 

In such a case, each rib of the platen rib 
rowS^la may be disposed between the adjacent ribs 
of the p!ba^en rib row Bllb or roughly in the 
center, the fibski and second regions 18 and 19 of 
20 the leading end reco^^45ng data may respectively be 
set between the ribs of the^'^^ijl.aten rib rows Bllb 
and Alia or roughly in the center'&s^and a width of 
each in this case may be set about haZ^^^s^f the rib 
interval . 

25 In the embodiment, the one-line 

recording/feeding was carried out by a width 
equivalent to nearly 1/2 of the length of the 
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discharge nozzle row 16 during the recording of 
the sheet leading end portion or the sheet rear 
end portion. However, the invention is not 
limited to such, and one-line recording/feeding 
may be carried out by a length equal to/lower than 
1/2 of the length of the discharge nozzle row 16. 
This is very effective in that especially when 
wishing to obtain recording resolution equal 
to/higher than the real resolution of the 
discharge nozzle row or the like, it can be 
realized by recording the same region in an 
interlacing manner by a plurality of line-feeding 
operations . 

In addition, in the embodiment, the width 
of the discharge nozzle row 16 was divided into 
the two portions, i.e., the place indicated by the 
reference numeral 16a:the place indicated by the 
reference numeral 16b - 1:1. However, the 
invention is not limited to such, and the width 
may be divided into three or more portions, or an 
unuhiform division ratio may be set. 

As apparent from the foregoing, by 
constructing the ink jet recording apparatus 
according to the embodiment, it is possible to 
perform recording on the full surface of the 
recording sheet with no blank spaces without any 
complication or enlargement of the recording 



apparatus, and without any cost increases. To 
obtain a recording result with no blank spaces, it 
is not necessary for the user himself to perform 
secondary processing after the recording operation, 
thus improving operability. Moreover, since no 
secondary processing is necessary for the 
recording sheet after the recording operation to 
obtain a recording result with no blank spaces, it 
is possible to obtain a very beautiful recording 
result without any degradation of recording sheet 
finishing . 
Second Embodiment 

In the foregoing first embodiment, the 
tri'a^.^^^of only one discharge nozzle row of the 
recording^he^§=^*»5a^as shown. However, the invention 
is not limited to sucn**a'*=«s<5^se , and it can be 
applied to a case where the recottia^a head includes 
a plurality of discharge nozzle rows. ^^"""'''^ 

In the section, the second embodiment will 
be described with reference to the accompanying 
drawings. Here, the description will focus on 
points different from the first embodiment. 

Figs. ISA to 15C are schematic plan views, 
each showing the discharge nozzle face of a 
recording head including a plurality of discharge 
nozzle rows. In the drawings, a reference numeral 
42 denotes the discharge nozzle face of the 
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recording head when seen from the recording sheet 
side; 43 the discharge nozzle row B of black ink; 
44 the discharge nozzle row Y of yellow ink; 45 
the discharge nozzle row M of magenta ink; and 46 
the discharge nozzle row C of cyan ink. The upper 
and lower direction of Fig. 13 is a recording 
sheet conveying direction X, and a left and right 
direction with respect to the sheet surface is a 
carriage scanning direction Y. 

Firsts description will be made of a case 
where a plurality of discharge nozzle rows are 
arrayed in a horizontal direction (roughly 
parallel to the carriage scanning direction) . 

Fig. 15A shows an example of the case 
where the plurality of discharge nozzle rows are 
arrayed in the horizontal direction. In this case, 
a recording process regarding recording with no 
blank spaces (recording with no margins) in the 
leading end and the rear end is substantially 
similar to that of the first embodiment. However, 
when recording from all the discharge nozzles is 
carried out by one scanning of the carriage, it is 
advisable to perform sheet conveyance control in 
such a way as to position the leading end or the 
rear end of the recording sheet in a region 
described below. That is, a region where the 
plurality of discharge nozzle rows B, Y and C are 
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present in common in the recording sheet conveying 
direction is treated equally to the discharge 
nozzle row 16 region (see Figs. 5, 8, etc.) of the 
first embodiment. This common region is divided 
into two portions roughly at the center thereof, 
and these portions are set as nozzle rows A and B. 
In addition, a rib row disposed on the platen is 
also divided into two rows roughly at the center 

of the Cjinnmo n r<=^ qir^r> 

With the foregoing constitution, when the 
Reading end or the rear end portion of the 
r^^ording sheet is recorded, sheet conveyance 
control is performed such that the end portions 
stops a^ least once each in the regions LA and LB. 
Thus, it 3^ possible to perform recording with no 
blank spacesyon the full surfaces of the recording 
sheet. 

Next, description will be made of a case 
where a plurality nozzle rows are arrayed in a 

longitudinal direction (straight ling along the 
sheet conveying direct^an) . 

Fig. 15B shows an^texample where the 
plurality of nozzle rows are^ arrayed in the 
longitudinal direction. In th\s case, sheet 
conveyance control and the rib rbw arrangement of 
the platen become a little comple>\ That is, in 
the case of the sheet conveyance cor^rol, the 
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mtrol described above with reference to the 
f irst^^^^'^bodiment is carried out for each discharge 
nozzle row^^^s^nd the control is repeated according 
to the number o?^^^4j-^^^^^9^ nozzle rows. 
Specifically, a discn^=9s^e nozzle row B43 is 
divided into regions LBA aff^s^j^BB; a discharge 
nozzle row C46 into regions LGAs:^ LCB; a 
discharge nozzle row M45 into region^'^^^MA and LMB; 
and a discharge nozzle row Y44 into regioi¥=^ LYA 
and LYB. =_=^=== 



The rib row disposed on the platen may 
also be divided roughly at the center of each 
discharge nozzle row. According to the embodiment, 
the rib row of the platen can be divided into five 
by setting common the divided regions of the 
adjacent discharge nozzle rows. 

Fig. 16 shows an example of the rib row of 
the platen, which is divided into five. In the 
drawing, reference numerals 11c, lid, lie, llf, 
and llg respectively denote platen rib rows C, D, 
E, F and G. 



25 



In the embodiment, the region of the 
oi^^^charge nozzle row B43 is not divided at the 
center r^'^'^'^gfeg^region division can be made somewhere 
in the discharge nS'^^&icg^row, and it is not always 
divided at the center. Thes^mgcan be said of 
the division of the rib row of the p^&^en. With 
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?the foregoing constitution, when the leading end 
o\ the rear end portion of the recording sheet is 
recorded, it is advisable to perform sheet 
conve^nce control such that the end portion stops 
at leas\ once each in the divided regions LBB, LBA, 
LCB, LCa\lmB, LMA, LYB and LYA of the discharge 
nozzle row ,\ Accordingly , it is possible to 
perform recording with no blank spaces on the full 
surface of the \ecording sheet. 

Next, desoription will be made of a case 
where a plurality o^ nozzle rows are partially 
arrayed in longitudinal and horizontal directions. 
Fig. 15C shows an example where the plurality of 
discharge nozzle rows ar\ arrayed in the 
longitudinal and horizontal directions. In this 
case, the arrangement is basically similar to the 
longitudinal array of Fig. ISB^ Specifically, the 
discharge nozzle row C46 is div^ed into regions 
LAC and LCB; the discharge nozzle\row 45 into 
regions LMA and LMB; and the discharge nozzle row 
Y44 into regions LYA and LYB. The discharge 
nozzle row B43 should preferably be divided at the 
same phase as that for the dividing position of 
any one of the discharge nozzle rows arrayed in 
the horizontal direction. \ 

In addition, regarding the rib rows o\^ the 
paten, division may be made roughly at the cen^ser 
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each of the discharge nozzle rows Y44, M45, and 
C4 bSs^ According to the embodiment, the number of 
ribs ofS^he platen can be set to four by making 
common the^^ivided regions of the adjacent 
discharge nozz^fe^ rows. 

With the tbs^^egoing constitution, when the 
leading end or the ^re^fefc^r end portion of the 
recording sheet is recoro'^, it is advisable to 
perform sheet conveyance con'^^^i such that the 
sheet end portions at least one ^^ch in the 
regions LCB, LCA, LMB, LMA, LYB and ^A. 
Accordingly, it is possible to perform r^e^^ording 
with no blank spaces on the full surface of 
recording sheet. 



15 As apparent from the foregoing, with the 

ink jet recording apparatus constructed according 
to the embodiment, even in the case of the 
recording head including the plurality of 
discharge nozzle rows, it is possible to perform 

20 recording with no blank spaces on the full surface 
of the recording sheet without any complication or 
enlargement of the recording apparatus, and 
without any cost increases. 



^"^^^^^^^ In the foregoing first and second 
25 embodimilY=feS:«^,^^ was made to the example of 

the so-called s e r j/aT*'''typ«b:::=,,^^ apparatus, 
which performs recording by conve'5^fe==a:aithe 



- 40 - 



iiecording medium, and scanning the recording head 
ii\the direction intersecting the recording medium 
conveying direction- However, the invention is 
not Imiited to such, and it can be applied to a 
so-calletvd full line type recording apparatus, in 
which the^recording head includes a discharge port 
row correspWiding to the full width of the 
recording meo^um. For example, as shown in Figs. 
7A and 7B of tnfe recording apparatus of the 
invention seen frtom the recording medium conveying 
direction,, even if Nthe recording head 10 of the 
serial type shown in^igs. 3, 9, 11, 13, etc., is 
changed to the recordin^g head of the full line 
type, it is possible to eti^ecute a recording method 
similar to that described ^bove with reference to 
each of the embodiments. \ 

Further, the invention NCan also be applied 
to a recording apparatus, in who^h instead of the 
recording head of the full line tytoe limited to 
single color, a plurality of full li^ type 
recording heads independent for ihdiviWial colors 
are provided in the recording medium corweying 
direction, and image recording of a pluramty of 
colors, e.g., magenta, cyan, yellow, black, N;etc . , 

can be performed. ^ ^ 

As apparent from the foregoing, according 
to each of the embodiments, it is possible to 
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perform recording with no blank spaces on the full 
surface of the recording medium without any 
complication or enlargement of the recording 
apparatus, and without any cost increases. 

In addition, since it is not necessary for 
the user himself to perform any secondary 
processing after the recording operation to obtain 
a recording result with no blank spaces, 
operability can be improved. 

Moreover, since it is not necessary to add 
any secondary processing of the recording medium 
after the recording operation to obtain a 
recording result with no blank spaces, it is 
possible to obtain a very beautiful recording 
result without any degradation of recording medium 
finishing. 
Third Embodiment 

Next, detailed description will be made of 
another embodiment regarding a recording method, 
especially a method of recording on the leading 
end and the rear end portions of the recording 
sheet 13, by referring to Figs. 18 to 25. 

First, description will be made of 
recording with ho blank spaces in the leading end 
portion of the sheet by referring to the flowchart 
of Fig. 24 illustrating the recording operation on 
the leading end portion of the sheet. 
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In step S21, when the leading end of the 
recording sheet is detected by a not-shown paper 
end (PE) sensor, a recording operation on the 
leading end of the sheet is started. 



Then, in next step S22, to cue the leading 
end\pf the recording sheet 13 to a predetermined 
positr^Qn, the LF motor is driven to rotate the LF 
roller forward. The predetermined position means 
a posit iorK sat isfying a relation between the 
recording heWd 10 and the recording sheet 13 shown 



in Fig. 18. 



:e, to clarify. a positional 
relation. Fig. 4'%^hows a schematic side view of 
the recording appa\atus when seen from the arrow 
direction A of Fig. \. In the drawing, a 
reference numeral 16 otenotes an ink discharge 
nozzle row provided in tr^ recording head 10. The 
discharge nozzle row 16 includes a plurality of 
nozzles arrayed roughly linearly, and a roughly 
half of the upstream side thereof in a sheet 
conveying direction is called a drscharge nozzle 
row 16b. Similarly, as shown in Fig\v5, roughly a 
half of the downstream side thereof in^he sheet 
conveying direction is called a discharge^nozzle 
row 16a. 



The predetermined position for cuing 
during the recording operation on the leading end 
of the sheet indicates a state, where the leading 
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end of the recording sheet 13 is within the range 
of the discharge nozzle row 16b, and located 
before the most downstream side of the discharge 
nozzle row 16b by a distance Lb. A reason for 
setting such a distance Lb is as follows. That is, 
if the conveying of the recording sheet is in an 
ideal state, and the relative positions of the 
leading end of the recording sheet 13 and the 
discharge nozzle of the recording head 10 can be 
established, then by starting the recording 
operation from the head portion of the recording 
sheet 13 with Lb=0, it is possible to perform 
recording with no blank spaces in the leading end. 
In actuality, however, there may be a shortage of 
accuracy of the PE sensor for detecting the 
position of the recording sheet, or there may be a 
loss of parallelism between the leading end part 
of the recording sheet and the scanning direction 
of the carriage 30 caused by the slightly oblique 
conveying of the recording sheet 13. Thus, with 
Lb=0, small blank spaces may be generated in the 
leading end, or unexpected discharging of ink 
droplets to the outside of the recording sheet may 
occur. It is not impossible to devise means, for 
completely preventing such a problem, but it is 
not advisable to adopt such means because of cost 
consideration. As described above, by setting a 
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proper distance Lb, even if certain variance 
occurs in various accuracies, it is possible to 
assure that the leading end of the recording sheet 
13 is always in the region of the discharge nozzle 
row 16b. Thus, no blank spaces are generated in 
the leading end. ' - 



In the described case, data necessary for 
recor(r!E:Q^ must be foreseen, including one 
regarding th^==^is tance Lb. In actual practice, 
10 therefore, it is i^fe^ssary to prepare data of a 

region slightly larger^'^^^n that to be recorded on 
the recording sheet. After^^fehe end of the cuing 
of the recording sheet carried ofe^^n the 
. foregoing manner, a recording operatioi^is started 
15 in next step . 



20 



Subsequently, in step S23, processing for 
masking the second region of the leading end 
recording data is carried out. This processing is 
for executing recording on the leading. end by 
dividing it into a plurality of paths 
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Fig. 22 is a schematic plan view showing 
the ii^<bod of masking the leasing end recording 
data. In th^?'*'*'^d«j:;;^ing, a reference numeral 117 
denotes the entire raTfg^Q^f the leading end 
recording data; and 118 the fTt^:^ region of the 
leading end recording data. The dat'l'^'^^^rs t region 
118 is composed of a first region signal p^t^ion 
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i^'8^a^;=5Qot superposed by a later-described second 
region of the¥©=a*4iaaend recording data, and a 
first region superposed por^^&r^s^s^iSb superposed by 
the second region of the leading end recB^^^^ng 
5 data- 



In the masking of step S23, since only the 
first region 118 of the leading end recording data 
is recorded with respect to the leading end 
recording data 117 of one line, a remaining 
S 10 portion must be masked so as not to be recorded. 

nJ That is, AND is taken from the leading end 



yj recording data fed in from the host computer or 

the like, and the mask of the first region 18 of 



the leading end recording data, and only the 
15 recording data of a portion indicated by a hatched 
line in Fig. 22 is set as valid recording data. 

Here, original 100% of the recording data 
of the first region single portion 118a is 
recorded, while the first region superposed 
20 portion 118b is processed by using a random mask 
pattern. This is attributed to the fact that as 
described later, since the first and second 
regions 118 and 119 of the leading end recording 
data are recorded during the scanning of different 
25 recording heads 10, in the boundary thereof, a 
small gap may occur because dots formed by ink 
droplets are not filled, i.e., so-called white 



- 46 - 



line, or conversely the landing of ink droplets on 
the same plate may occur, i.e., black line. The 
occurrence of such a white or black line depends 
on the conveying accuracy of the carriage 30, the 
conveying accuracy of the recording sheet 13, the 
form of the recording sheet, etc., it is very 
difficult to reduce the occurrence to zero. As a 
technology for reducing visual influence on the 
recording result by such an error, random masking 
is carried out. This technology makes use of a 
visual characteristic that gaps or superposing 
occurring in a random position are difficult to be 
seen by human eyes, while dot gaps or superposing 
arrayed on a straight line are easily seen by 
human eyes . 

Next, description will be made of specific 
means of random masking. Fig. 2 6 is a block 
diagram showing the electric circuit rigidity of 
the ink jet recording apparatus of the invention; 
and Figs 27A and 27B examples of 4x4 dot random 
access patterns. In the embodiment, a pattern of 
50% duty is first used, and then a complementary 
pattern of 50% is used, thus obtaining a 100% 
recording duty at the end. This duty distribution 
may be optionally set as long as a total result is 
100% at the end. For pattern generation, a method 
of generation by using random numbers may be used 
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as occasion demands. Alternatively , patterns may 
be stored beforehand in a ROM 63 or a RAM 64/ and 
one may be selected to be used. 

When the first region superposed portion 
5 118b is recorded, one shown in Fig. 27A is used as 
a random mask pattern. AND is taken between a 
place indicated by a black circle in the drawing 
and the recording data to be set as discharge data, 
and this data is transferred through a data 
Q 10 transfer circuit 66 to a recording head driver 67. 

m . 

Here, the first region 118 of the leading 
enck recording data 118 is set as data having a 
blocKVform synchronized with the arrangement of 
the ribSrows provided in the platen 11. To 
15 explain hov a data block is formed in 

synchronization with the arrangement of the rib 
rows, the plateti form will be described next. 

Figs. 7A aVid 7B are schematic perspective 
views, each showingNa relation between the platen 
20 11 and the platen ink\jbsorber 12. For the 

foregoing reason, the rih^ are provided in the 
platen and, according to tfte invention, a 
plurality of rib rows are provided. As shown in 
Fig. 7A, the platen 11 includesS^ platen rib row 
.25 lib composed of ribs, which are aWayed roughly at 
equal intervals up to about half of \t:he upstream 
side of the recording sheet conveying \direction. 
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a platen rib row 11a composed of ribs, which 
are grayed up to about half of the downstream 
side ofN^he recording sheet conveying direction 
such that e^h rib is disposed roughly in the 
center between>^he ribs of the platen rib row lib. 
In addition, when >^en from the recording sheet 
conveying direction, %s shown in Fig. 5, the 
platen rib row lib is disposed up to about half of 
the upstream side of the di'^^harge nozzle row 16, 
and the platen rib row 11a is cidsposed up to about 
half of the downstream side of tm 

nozzle row 16. In the platen 11 havlSog such rib 
arrays, the platen ink absorber 12 is ^^posed in 
such a way as to fill portions other than\^he ribs 



15 



The platen ink absorber 12 is made of a 
irtSp«fe^rial such as pipe or high polymer, having good 
ink absorfe'i^^aef f iciency , and has hole bored in 
portions corresponttisQ^to the ribs of the platen 
11. By combining the platen^^^^^^^a^^^with the platen 
ink absorber 12, a unit shown in Fig^^==*5;^B formed, 
which is disposed in the recording apparatus? 



25 



On the platen 11 having the ribs disposed 
roughly in a staggered form as described above, 
the first region 118 of the leading end recording 
data is set in correspondence with the pitch of 
the platen rib row lib of the upstream side. More 
specifically, the first region 118 of the leading 



• # 
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end recording data is set in such a way as to be 
disposed roughly in the center between the ribs of 
the platen rib row lib. Accordingly^ the pitch of 
the first region 118 of the leading end recording 
data substantially coincides with that of the 
platen rib row lib, and its width is about half of 
the pitch of the platen rib row lib. 

The relation between the rib row of the 
platen 11 and the first region. 118 of the leading 



Q 10 end recording data has been described, 



fy Subsequently, in step S24, the first 

^gion is scanned by the first scanning of the 
cai^^age 30. Specifically, as described above, 
the carriage 30 is driven, and scanned, and the 
15 recording operation is performed based on the 
Q masked receding data. Ink droplets discharged 

M from the di^harge nozzle of the recording head 10 

land on the reG^ording sheet 13 to be fixed. 
However, as showi^^n Fig. 4, since the discharge 
20 nozzle row 16b includes the discharge nozzle not 
facing the recording s^eet 13 by the distance Lb, 
ink droplets dischargedN^here f rom directly reach 
the platen ink absorber 12Vto be absorbed and 
recovered. In addition, forNthe recording of the 
25 first region, ink droplets are^^ischarged only 
from a portion having no platen row lib. 

Accordingly, no ink droplets are di^£:harged onto 
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tti^jDlaten rib lib. Moreover, as shown in Fig. 22, 
since E^fes^xegion that corresponds to the first 
region of the x'^i^ding end recording data is only 
that of the discharg^fe^r^ozzle row 16b, no* ink 
droplets are discharged oh:^^ the platen rib row 
11a, and ink droplets discharg^^^s^utside the 
recording sheet 13 are all absorbeo^^Q^ recovered 
by the platen ink absorkLe_r^l,2^. ^^^^ ^^^■■^..^^^.^.^ 



A reason for the discharging of no ink 
.10 droplets on the ribs of the platen 11 by the 
foregoing method is as follows. 



That is, since the recording sheet 13 is 
corwfe^d while being guided by the ribs, the 
oppos ite^^'^^'^jCording surface side of the backside of 
the recording s^fe:^t 13, and the ribs of the platen 
11 are slid and, if^^^^re are ink droplets stuck 
on the ribs of the platenH:^^ the opposite 
recording surface side of the r^=s::Qrding sheet 13 

mav be stained by ink. 

20 Fig. 18 shows a state after the end of the 

one-line recording operation. A first recording 
region 13a is formed on the recording sheet 13 by 
first scanning. 



^^^^^^ Subsequently, in step S25, the recording 

25 sheet'^^^^s^^ig;^^ by a predetermined, amount. 

Fig. 5 shows a sta^^^F^s^a^gter the conveyance of the 
recording sheet 13. In this cars=fe=7^==::^:£he leading end 
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)ortion of the recording sheet 13 is located 
w^^iin the range of the discharge nozzle row 16a, 
and coaayeyed from the most downstream side of the 
discharg^Sapzzle row 16a to the leading end of the 
recording she^^ 13^ away by a distance La, A 
reason for such ^^distance La is completely 
similar to that for^^ie distance Lb described 
above with reference t^^ig, 4. In addition, a 
conveying amount is prefer^^y be set equal to 



row 16 in the recording sheet conve^^ng direction 



10 half or lower of a length of tr^^ discharge nozzle 

fi \ 

ru 

W Thus, the length of the discharge nozz^^^length 

^ can be used highly efficiently 
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Then, in step S26, the first region of the 
15 leading end recording data is masked. This 

masking is carried out for recording portions left 
unrecorded in the recording in steps S23 and S24. 
Fig* 23 is a schematic plan view showing a second' 
masking method of the leading end recording data. 
20 In the drawing, a reference numeral 119 denotes a 
second region of the leading end recording data. 
The data second region 119 is composed of a second 
region single portion 119a not superposed by the 
above-described data first region 118, and a 
25 second region superposed portion 119b superposed 
by the first region superposed portion 118b. 

In the masking of step S26, since a 
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portion left unrecorded in the masking of step S23 
is recorded, the second region 119 of the leading 
end recording data is a region obtained by 
reversing the first region 118 of the leading end 
recording data with respect to the leading end 
recording data 117. As in the case of step S24, 
AND is taken from the leading end recording data 
117 and the mask of the second region of the 
leading end recording data, and only recording 
data of a portion indicated by a hatched line in 
Fig. 23 is set as valid recording data • 

That is, for the second region superposed 
portion 119b, a random mask pattern shown in Fig. 
27B is used. AND is taken between a place 
indicated by a black circle in the drawing and the 
recording data to be set as discharge data, and 
this data is, transferred through the data transfer 
circuit 66 to the recording head driver 67. By 
performing such a recording operation, a dot 
unrecorded during the recording head scanning in 
step S24 is recorded in a complementary manner, 
assuring recording of original 100% data. 

Here, as can be understood from Figs. 22 
and 23, because of the presence of the first and 
second region superposed portions 118 and 119b, 
the total length of the recording data block in 
the main scanning direction 



- 53 - 



Ltotal= (Ll + L2 + L3 + L4-l-L5-f-L6 + L7 + L8 + L9 + L10) + (L1H-L12+L 
13+L14+L15+L16+L17+L18+L19+L2 0) satisfies 
Ltotal>L in a relation with the valid recording 
length L of the main scanning direction. 
5 Subsequently, in step S27, the second 

region is scanned by the second scanning of the 
carriage 30. This scanning may be carried out by 
the first scanning during returning in step S4, or 
by returning to the start of the first scanning, 

M 

P 10 and then scanning in the same direction as that 

nj for the first scanning. In this case, a portion 

Hi 

|W of the valid recording data where ink droplets are 

discharged to the outside of the recording sheet 

I, 13 is between the ribs of the platen rib row 11a 

m 

5^".; 15 because of a relation between the setting of the 

y first region 118 of the leading end recording data 

H and the platen rib rows 11a and lib. Accordingly, 

no ink droplets are discharged onto the platen rib 
row 11a. As a result, ink droplets discharged 
20 outside the recording sheet 13 are all absorbed 
and recovered by the platen ink absorber 12. 



V> ^ Fig. 19 shows a state after the end of the 

se^D'ft^ci ^ cann ing in the one-line recording 
operation. B^**'*»Q^ming a second recording region 
25 113b oh the recording^Ti^^^tl3 by the second 

scanning, coupled with the f irs^^-^^cording region 
113a, one-line recording of the leading 
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Thus, by providing the superposed portion 
in the boundary between the leading end first 
recording data 118 and the leading end second 
recording data region 119, and applying random 
pattern processing to this portion, a dot 
connecting position becomes random, making it 
possible to suppress the occurrence of visible 
white .lines or black lines. 

The method of recording with no blank 
spaces in the leading end of the sheet has been 
described . 

In the foregoing, the description was made 
particularly of the recording with no blank spaces 
in the leading end portion of the recording sheet 
13, In Figs. 18, 19, 22 and 23 referenced above, 
recording is also made simultaneously with no 
blank spaces in the left and right ends, and thus 
this recording will be described. 

Regarding recording with no blank spaces 
in the left and right ends of the recording sheet 
13, if the carriage scanning direction positions 
of the recording sheet and the carriage 30 are in 
ideal states, it is possible to perform recording 
with no blank spaces by executing recording to the 
limit of the sheet end. In an actual case, 
however, because of dependence on the sheet 
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setting accuracy or the like in the left and right 
directions by the user, ideal states are 
frequently far from being realized. To avoid such 
a problem, means can be taken to perform recording 
by using a sensor or the like to detect the 
left/right end position of the recording sheet 13. 
However, such means is not advisable if 
consideration is given to costs. Thus, by setting 
a real recording region width equal to/higher than 
the width of the recording sheet 13, it is 
realistic to perform recording with no blank 
spaces (recording with no margins) by discharging 
some ink droplets to the outside of the recording 
sheet 13. This system is also employed in the 
described embodiment . 

Specifically, recording data is set to be 
wider than the set size of the recording sheet 13 
by amounts LI and Lr shown in Fig. 23. In the 
regions of LI and Lr, the arrangements of the rib 
rows are predetermined so as to prevent the 
presence of ribs on the platen 11. This 
constitution prevents the sticking of ink droplets 
on the ribs of the platen 11 even if ink droplets 
are discharged outside the left or right end of 
the recording sheet, thereby enabling recording 
with no blank spaces to be performed. In addition, 
as recording data, it is necessary to prepare data 
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having a length, which is obtained by adding LI 
and Lr to the width of the recording sheet 13. In 
the case of this constitution, when a recording 
sheet having an unknown sheet width is inserted, 
although ink droplets may be stuck to the ribs of 
the platen 11, the sheets of standardized sizes 
are used in most cases, and thus there are no 
problems for practical purposes. 

Next, description will be made of 
recording with no blank spaces in the rear end 
portion of the sheet by referring to the flowchart 
of Fig. 25, illustrating the recording operation 
of the rear end portion of the sheet. 

In step S31, when the rear end of the 
recording sheet 13 is detected by a PE sensor, a 
recording operation is started on the rear end 
portion of the sheet. During the recording 
operation on the full surface of the sheet, the 
rear end portion of the recording sheet 13 is 
detected during the recording sheet conveyance in 
the middle of the recording operation, and thus 
the position of detecting the sheet rear end is 
stored in the memory. 

Then, in step S32, determination is made 
as to the conveyance of the recording sheet 13 by 
a predetermined amount from the recording sheet 
rear end position previously detected and stored 
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in the memory. Specifically, determination is 
made as to whether the rear end portion of the 
recording sheet 13 is in the range of the 
discharge nozzle row 16 or not. If the sheet rear 
5 end is determined to be in this range, then the 
process proceeds to next step. 

Subsequently, in step S33, the second 
fion of the rear end recording data is masked. 
Speod-fic means is almost similar to that of the 
10 recording with no blank spaces in the sheet 



nJ leading^^nd, and thus only brief description will 

ru 

{d . be made, "^hat is, the recording data to be masked 



in this step^ is one located in the place of the 

same phase as^^hat for the platen rib row lib, and 



m 

15 a region for ral^om masking is provided m the 



boundary of the r\gions, where one-line recording 
is carried out in aVdivided manner. Now, the 
region for random masking will be described by 
referring to Fig. 20. \n the drawing, a reference 
20 numeral 113d denotes an ^tegrated portion of the 
first region single portioni^and an already 
recorded region; and 113e a ^irst region 
superposed portion. For the fNLrst region 
superposed region 113e, random n^sking is carried 
25 out by using a random mask patte^^ similar to that 
for the superposed region of the l^^ding end 
portion of the recording sheet. AlscXfor the 
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recording end portion, it is necessary to prepare 
I^fecording data having a length longer than that of 
th^recording sheet 13 by foreseeing ink droplets 
to b^discharged to the outside of the recording 

sheet 

in step S34, a first region is 



^ recorded b^^the first scanning of the carriage 30. 

The recordin^operation is similar to that for the 

recording with lao blank spaces in the sheet 

M \ 

S 10 leasing end portd\n. Thus, the sticking of ink 

Q V 

fy droplets onto the pj^ten rib row lib is prevented, 

fU 

yj and ink droplets discn^rged to the outside of the 

u\ 

5 recording sheet 13 are Si^-rectly absorbed and 



recovered by the platen i^k absorber 12. Fig. 20 
15 shows a state after the end^f this recording 
operation of one line, where ^^egion 113c 
H integrating the region recorded o^fore the sheet 

rear end recording with the first Recording region 
by the first scanning, and a first re^.on 
20 superposed portion 113e recorded with a^^0% duty 
by random masking, are formed on the recor^^ng 
sheet 13. 



Subsequently, in step S35, the recording 
sheet 13 is conveyed by a predetermined amount. 
25 The rear end of the recording sheet 13 after the 
conveyance by the predetermined amount is within 
the range of the discharge nozzle row 16a, and the 
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amount of conveyance in this case should 
preferably be set equal to/lbwer than half of the 
length of the discharge nozzle row 16 in the 
recording sheet conveying direction. 



Then, in step S16, the first region of the 
/ ^ rea\ end recording data is masked. This masking 

OrJ ^ is caVried out for recording a portion unrecorded 

in steps S33 and S34 . In other words, the 
recordings data to be masked in this step is data 

e X- 

S 10 located in\the place of the same phase as that for 
Q 

fy the platen r\b row 11a. Now, description will be 



made of a regnSpn to be subjected to random masking 
by referring to\Fig. 21. In the drawings, a 
1^ reference numeral\113f denotes a rear end second 

pi 15 region superposed portion within the same range as 

that of the above-de^r ibed rear end first region 
H superposed portion; aird 113g a rear end second 

region single portion, ^or the rear end second 
region superposed portioi\ 113f , random masking is 
20 carried out by using a ran^m mask having a 

complementary relation with \he random mask used 
for the rear end first region\superposed portion 
113e . 

Then, in step S37, a seco^ region is 
25 recorded by the second scanning o:^the carriage 30. 
The recording operation is similar ^ that for 
recording with no blank spaces in the\sheet 
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li^ading end portion. Thus^ the sticking of ink 
dropH^ts onto the platen rib row 11a is prevented, 
and inJcHfopl^ts discharged to the outside of the 
recording sr^gt 13 are directly absorbed and 
recovered by theSx^laten ink absorber 12. Fig. 21 
shows a state after i^ie end of the recording 
operation of one line, wh*^e the region 113c 
already recorded by step S34^a^ integrated with a 
region 113d recorded in step S37^Sthereby 
completing the recording on the full s^^face of 
the recording sheet 13. 

Then, in step S38, the recording sheet 13 
is expelled out of the recording apparatus. The 
expelling operation is carried out cooperatively 
by the discharge roller 37 and the not-shown gear 
as described above. 

The method of recording with no blank 
spaces in the sheet rear end portion has been 
described. 

Therefore, since recording with no blank 
spaces in the leading end, in the left and right 
ends, and in the rear end can be performed, it is 
possible to carry out recording with no blank 
spaces on the full surface of a predetermined 
recording sheet. 

In the embodiment, the ribs of the platen 
rib row are arrayed at equal intervals. However, 



the invention is not limited to such an 
arrangement, and the ribs may be arranged at 
ununiform intervals. In such a case, each rib of 
the platen rib row A may be disposed roughly in 
the center between the adjacent ribs of the platen 
rib row B. The first and second regions 118 and 
119 of the leading end recording data may 
respectively be set roughly in the centers between 
the ribs of the platen rib rows lib and 11a, and a 
width of each in this case may be set about half 
of the rib interval. 

In the embodiment, the one-line recording 
was carried out by a width equivalent to the 
length of the discharge nozzle row 16. However, 
the invention is not limited to such, and one-line 
recording may be carried out by a length equal 
to/lower than the length of the discharge nozzle 
row 16. This is very effective especially when 
recording resolution equal to/higher than the real 
resolution of the discharge nozzle row or the like 
is obtained. 

As apparent from the foregoing, by 
constructing the ink jet recording apparatus 
according to the embodiment, it is possible to 
perform recording on the full surface of the 
recording sheet with no blank spaces without any 
complication or enlargement of the recording 
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apparatus, and without any cost increases. To 
obtain a recording result with no blank spaces^ it 
is not necessary for the user himself to perform 
secondary processing after the recording operation^, 
thus improving operability. Moreover, it is 
possible to perform high image quality recording 
without generating any white or black lines in the 
boundary of data block. 
Fourth Embodiment 

In the fourth embodiment, recording of one 
line in the recording sheet conveying direction is 
performed through one path by one recording head 
scanning operation outside a superposed region. 
However, the invention is not limited to such, and 
it is possible to perform recording in the 
recording sheet conveying direction by superposing 
a plurality of paths. 

Next, description will be made of another 
embodiment with reference to the accompanying 
drawings . 

Figs. 28A to 28G illustrate kinds of 
random masks when superposed regions are provided 
in main and sub scanning directions, and random 
masking is performed; 

Figs. 28A to 28G show stage changes 
accompanied by the recording sheet conveying of 
the sub scanning direction. First, as shown in 
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Fig. 28A , recording of a first path is carried 
out in the main scanning direction by the width H 
of the recording head to convey the recording 
sheet in the sub scanning direction by LF. Then, 
5 as shown in Fig. 28B, recording of a second path 
is carried out in the main scanning direction by 
the width H of the recording head to convey the 
recording sheet in the sub scanning direction by 
LF. Similarly, thereafter, recording is carried 

10 out through paths one after another while 

conveying the recording sheet by a distance LF. 
When the recording head is passed through the same 
place of the recording sheet by four times, one- 
line recording is completed. 

15 In Figs. 28A to 28F, one^line recording is 

carried out based on two divisions as in the case 
of the recording operation of the leading end or 
the rear end portion of the recording sheet in the 
third embodiment. In Fig. 28G and after, one-line 

20 recording is carried out through one path. 



25 



^According to the described embodiment, to 
iplete recording by four recording head scanning 
operat:^&^,ns , the recording width LH of the 
recording hea^'^^^^^^or one operation is divided into 
four portions to give*=^s3^ndom mask pattern rows 
different from one anotherT===5;5^Jo achieve a 100% 
recording density in a complemen?^:^ manner by 
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our recording head scanning operations, four 
kin^3 of random mask patterns are provided for 
.\) each^^^n other words, since sixteen patterns are 

/v ^ necessarX^ definition is provided by using a 4D4 



5 matrix in t?is^ embodiment. 

Fig. shows random mask patterns. Al to 

A4 of Fig. 29, to B4 of Fig. 29, CI to C4 of 

Fig. 29, and Dl tc^^4 of Fig. 29 respectively show 
patterns of portions^^in which recording is 
G 10 completed by four recor^ng head scanning 



m 



operations. El and E2 of J^g. 29, and Fl and F2 
of Fig. 29 show patterns of ^artions, in which 
recording is completed by two recording head 
scanning operations. For example, Al to A4 of 



15 Fig. 2 9 are superposed at the same pl^^e, and 



recording is carried out, then a pattern^^ 100% 
N' duty is formed. 



A random mask pattern is formed as shown 
in each of Al to A4, Bl to 34, CI to C4, Dl to D4, 

20 El to E2 and Fl to F2 of Fig. 29, and recording is 
performed based on the process shown in Figs. 28A 
to 28G. Accordingly, the recording of 100% duty 
is carried out from the leading end of the 
recording sheet 13 to the full surface. In this 

25 case, since recording is carried out by a 

plurality of ink discharge nozzles different for 
one-line recording, characteristic ununiformity of 
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the ink discharge nozzles is averaged out, making 
it difficult to see uneven concentration in the 
recording region. 

As apparent from the foregoing, by 
constructing the ink jet recording apparatus 
according to the embodiment, compared with the 
third embodiment, it is possible to perform better 
recording on the full surface of the recording 
sheet with no blank spaces. 
Fifth Embodiment 

In the third and fourth embodiments, the 
recording data block was divided to be rectangular 
However, the invention is not limited to such, and 
a constitution described below may be employed. 

Figs . 30A and 30B show the method of 
dividing a recording data block according to the 
fifth embodiment: each showing an example of a 
recording data block divided into a parallelogram. 
Fig. 30A shows a first region of leading end 
recording data; arid Fig. SOB a second region of 
leading end recording data. Superposed portions 
118 and 119 are respectively present in these 
regions, and recording is performed by applying a 
random mask pattern to a superposed portion. Also 
with this constitution, a total length of the 
recording data block in the main scanning 
direction Ltotal=Ll+L2+L34-L4 + L5+L6 + L7 + L8 and L9 
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satisfies Ltotal>L in a relation with a valid 
recording length L in the main scanning direction. 

As apparent from the foregoing, by 
constructing the ink jet recording apparatus 
according to the embodiment, it is possible to 
perform high image quality recording without 
generating any visible white or black lines in the 
boundary of the data block. 
Others 

As the type of the recording apparatus of 
the^^^si^^ntion comprising the recording mechanism, 
which use^^feihe liquid injection recording head, 
other than one u^^^^^^as the image output terminal 
of the information profe^i^j^sor of the computer or 
the like, a copying device c^Ji^^ined with a reader 
or the like, a facsimile device hav^^^Qo a 
transmitting/ receiving function, or the j>Q^4ce may 
be employed, m, 

As described above, according to each 
embodiment, it is possible to perform recording on 
the full surface of the recording medium with no 
blank spaces without any complication or 
enlargement of the recording apparatus, and 
without any cost increases. 

Since it is not necessary for the user 
himself to perform any secondary processing after 
the recording operation to obtain a recording 
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result with no blank spaces, operability can be 
improved • 

Fiarthermore, since it is not necessary to 
add any secondary processing to the recording 
5 medium after the recording operation to obtain a 
recording result with no blank spaces, it is 
possible to obtain an extremely beautiful 
recording result without any degradation of 
recording medium finishing. 

10 As apparent from the foregoing, according 

^b^the present invention, it is possible to 
perf^^n receding on the full surface of the 
recording^^heet with no blank spaces without any 
complicat ion^^^ enlargement of the recording 

15 apparatus, and wrte^iout any cost increases. 

Moreover, it is possife^^to perform high image 
quality recording without gfe^;^rating any visible 
white or black lines in the boun^»^y of the data 
block. ^"^'^Vw 



